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WHAT IS CLAIMED IS: 



0 



A decoder for a memo] y device, comprising: 
a number of address lines; 
a number of output linos; 

wherein the address lines, and the output lines form an array; 
a number of logic cells formed at the intersections of output lines and 
address lines, wherein each of the logic cells includes a floating gate transistor 



includes: 



a floating gate 
by a 

a control £ 

wherein tt e o 
tm ne 



a first source/crain region and a second source/drain region separated 
by a channel region in a substrate; 

opposing the channel region and separated therefrom 
pxide; 

osing the floating gate; and 
gate is separated from the floating gate by a low 
er intergate insulator. 




2. The decoder of claim 
includes a metal oxide insul; 
(PbO) and aluminum oxide 



3 . The decoder of clain 
includes a transition metal o tide 



The decoder of claii 



1, wherein the low tunnel barrier intergate insulator 
tor selected from the group consisting of lead oxide 

dAiA). 



1, wherein the low tunnel barrier intergate insulator 



3, wherein the transition metal oxide is selected from 



the group consisting of Ta^, Ti0 2 , Zr0 2 , and Nb 2 0 5 
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5 . The decoder of clai n 1 , wherein the low tunnel barrier intergate insulator 
includes a Perovskite oxide tunnel barrier. 

6. The decoder of clai m 1, wherein the floating gate includes a polysilicon 
floating gate having a met xl layer formed thereon in contact with the low tunnel 
barrier intergate insulatopC "N 




wherein the control gate includes a polysilicon 
ayer formed thereon in contact with the low tunnel 



7. The decoder o 
control gate having a 
barrier intergate insulkor 



8. The decoder of clpim 1, wherein at least one of the output lines includes a 
redundant wordline. 

A decoder fo\ a memory device, comprising: 
a number of adtiress lines; 

\ 

a number of output lines; 

wherein the addresWines, and the output lines form an array; 
a number of logic celk^f^ the intersections of output lines and 
address lines, wherein each of the logic cells includes a vertical non-volatile 



memory cell including: i{ fl v 
a first source/drain 




ion formed on a substrate; 



a body region including a channel region formed on the first 

source/drain region; 

\ 

a second source/drain region formed on the body region; 
a floating gate opposing the dhannel region and separated therefrom 
by a gate oxide; 



\ 

a control gate opposing the floating^ gate; and 
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\ 

wherein the control gate is separated from the floating gate by a low 

\ 

\x tunnel barrier intergate insulator. 

\ 

10. The decoder of claim 9, wherein the low tunnel barrier intergate insulator 

\ 

includes a metal oxide insulator selected from the group consisting of PbO, A1 2 0 3 , 
TaA, Ti0 2 , Zr0 2 , and Nb 2 Q 5 . 

\ 

1 1 . The decoder of claim 9, wherein the floating gate includes a polysihcon 

floating gate having a metal layer formed thereon in contact with the low tunnel 

\ 

barrier intergate insulator. 1X 



12. The decoder of claim 1 1 , wher||n th^control gate includes a polysilicon 
control gate having a metal layer fo^edj^fercoi^in contact with the low tunnel 
barrier intergate insulator. 



13. The decoder of claim 9, whelein the floating gate includes a vertical floating 

\ 

gate formed alongside of the body region. \ 

X 

14. The decoder of claim 13, wherein the control gate includes a vertical control 

"A 

gate formed alongside of the vertical floating gate.'A 



15. The decoder of claim 9, wherein the floating gate includes a horizontally 

\\ 

oriented floating gate formed alongside of the body region. 

\ 

16. The decoder of claim 15, wherein the control gate includes a horizontally 
oriented control gate formed above the horizontally oriented^oating gate. 
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A programmable decode circuit for a semiconductor memory, comprising: 
a numberbf address lines; 
a number of output lines; 

wherein the address lines, and the output lines form an array; 

\ 

a number of logic cells formed at the intersections of output lines and 

\ 

address lines, wherein each of the logic cells includes a vertical non- volatile 
memory cell including: \ 

a first source/drain region and a second source/drain region separated 

by a channel region in a substrate; 
a polysilicon ftoatingjgate opposing the channel region and separated 

therefrom^by a gate oxide; 
a first metal laycrvforme 



\formed on the polysilicon floating gate; 



a metal oxide intergate insulator formed on the metal layer; 
a second metaljfl i^rAforai^ on the metal oxide intergate insulator; 
and 

a polysilicon contg>kga,te formed on the second metal layer. 



18. The programmable decode circui^of claim 17, wherein first and the second 
metal layers are lead and the metal oxide intergate insulator is lead oxide (PbO). 

19. The programmable decode circuit of claim 17, wherein the first and second 

v 

metal layer are aluminum and the metal oxide intergate insulator is aluminum oxide 
(A1A). \ 



20. The programmable decode circuit of claim 1 A ^ wherein the first and the 
second metal layers include transition metal layers an^ the metal oxide intergate 
insulator includes a transition metal oxide intergate insulator. 



uiat< 
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21 . V The programmable decode circuit of claim 20, wherein the transition metal 
oxide ikselected from the group consisting of Ta20 5 , Ti0 2 , Zr0 2 , and Nb 2 0 5 . 

22. The programmable decode circuit of claim 17, wherein the metal oxide 
intergate insulator includes a Perovskite oxide intergate insulator. 

23. The programmable decode circuit of claim 17, wherein the floating gate 
transistor includes a vertical floating gate transistor. 

24. The programmable otecodfe circuit ot claim 17, wherein each input line is 
integrally formed with the polysilMm control gate for addressing the floating gate. 



25. The programmable decod| ®^uj/ of claiirrj^, wherein each input line is 
integrally formed with the polysillp^n control j^fe in a trench opposing the floating 
gate. 



26. The programmable decode circuit of claim 1 7, wherein the programmable 
logic array includes a number of buried source lft^es which are formed integrally 
with the first source/drain region and are separated\om the semiconductor substrate 
by an oxide layer. 

27. The programmable decode circuit of claim 17, whltein each address line 
includes a vertically oriented address line having a vertical length of less than 
50 nanometers. 

(2$^) A decode circuit for/a semiconductor memory, comprising: 
a number of addre 
a number of outyil Ifines; 
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wherein the address lines, 



ind the output lines form an array; 



address lines, wherein each of the 
memory cell including: 

a number of pillars 
each pillar 



a number of logic cells for Tied at the intersections of output lines and 



logic cells includes a vertical non- volatile 



extending outwardly from a substrate, wherein 
includes a first source/drain region, a body region, 
and a secojid source/drain region; 
a number of floating gates opposing the body regions in the number 

of pillars tnd separated therefrom by a gate oxide; 
a number of contijol gates opposing the floating gates; 

ines formed of single crystalline semiconductor 
pillars in the array for interconnecting with the first 
uraji^and 

r€r of address lines is disposed between rows of the 
1 tf e number of control gates and opposing the 
volatile memory cells for serving as a control gate 
and are separated from the numjber of floating gates by a low tunnel barrier integrate 
insulator. 



a plurality of buried 
material and disposed bekrwfthe 
source/drain region of pill^js in 

wherein each of thi 
pillars and integrally formed wi 
floating gates of the vertical noii 



fnui 



29. The decode circuit of c 
insulator includes a metal oxidjs 
A1 2 0 3 , Ta^, Ti0 2 , Zr0 2 , and 



;he 



aim 28, wherein the low tunnel barrier intergate 
insulator selected from the group consisting of PbO, 



30. The decode circuit 
polysilicon floating gate havir 
tunnel barrier intergate insula 



Nb 2 0 5 . 



of dlaim 28, wherein the floating gate includes a 

g a metal layer formed thereon in contact with the low 
or. 
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3 1 . The decode circuit of cla 
polysilicon control gate having 
tunnel barrier intergate insulatoi . 



m 28, wherein the control gate includes a 

metal layer formed thereon in contact with the low 



32. The decode circuit of cl lim 28, wherein the number of floating gates 
includes vertical floating gates formed alongside of the body region. 



33. The decode circuit 
vertical control gates formed 



34 



>fc aim 32, wherein the number of control gates includes 
;d £ Lisid^of the vertical floating gates. 



The decode circuiflbf claim 28, wherein the number of floating gates 
includes horizontally orientec floating gates formed alongside of the body regions. 



35. The decode circuit of claim 28, wherein the number of buried source lines 
are formed integrally with the first source/drain regions and are separated from the 



substrate by an oxide layer, j 



A memory address decoder, comprising: 
a number of a^dresjlines; 
a number of output linbs; 

wherein the ac^r^ss lines, and the output lines form an array; 
a number of l^c o^ / formedah^he intersections of output lines and 
address lines, wherein e^cirojf 
memory cell includin 

a number 
e 

anfl a second sburce/drain region; 



; the logic c^lls includes a vertical non- volatile 



of pillajs<extending outwardly from a substrate, wherein 
^^^lil^^cludes a first source/drain region, a body region, 
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number of floating gates opposing the body regions in the number 
of pillars and separated therefrom by a gate oxide; 
a |umber of control gates opposing the floating gates, wherein the . 
number of control gates are separated from the number of 
floating gates by a low tunnel barrier integrate insulator; and 
a number of b\iried source lines formed of single crystalline semiconductor 
material and disposed below the pillars in the array for interconnecting with the first 
source/drain regions of column adjacent pillars in the array. 




37. The memory addre|s decoder of claim 36, wherein the number of address 
lines are disposed in a trench between rows of the pillars and oppose the floating 
gates of the vertical non-vol^ile memory cells for serving as control gates, and 
wherein the number of output\lines couple to the second source/drain region in 



columns of pillars for imp]] 
decoder. 



kg a logic function in the memory address 



3 8 . The memory add 
lines includes a number <jjf 
between rows of the pillars 



s decoder oflclaim 36, wherein the number of address 
lpompleme*ffary address lines that are disposed in a trench 
ancfoppose the floating gates of the vertical non- volatile 



memory cells for serving al control gates. 



39. The memory address decoder of claim 36, wherein column adjacent pillars 
are separated by a trench and each trench includes a pair of floating gates opposing 
the body regions on opposite sides of the\trench. 



40. The memory address decoder of cla^m 39, wherein each trench includes a 
single vertically oriented address line formed between the pair of floating gates for 
serving as a shared control gate. 



-50- 



# 



SLWK 1303.029US1 
Micron 00-0485 



41 . \ The memory address decoder of claim 39, wherein each trench includes a 
pair of \brtically oriented address lines formed between the pair of floating gates, 
and wherein each one of the pair of vertically oriented address lines independently 
addresses tHe floating gates on opposing sides of the trench, and wherein the pair of 
vertically oriented address lines are separated by an insulator layer. 



42. The memory address decoder of claim 39, wherein the number of address 
lines are disposed \ertically above the floating gates, and wherein each pair of 
floating gates shares\ single address line. 



6octer of claim 39, wherein the number of address 
above t|e floating gates, and wherein each one of the 
ssed an independent one of the number of address 




43. The memory addi^es^ 
lines are disposed vertically 
pair of floating gates is ad 



lines. 



44. The memory addre^ dec6\ter c^lmm 36, wherein column adjacent pillars 
are separated by a trench ai^^^^tench includes a horizontally oriented floating 
gate formed below a top surface of each pillar such that each trench houses a 
floating gate opposing the body region^in column adjacent pillars on opposing sides 
of the trench, and wherein each horizontally oriented floating gate has a vertical 
length of less than 50 nanometers opposin^the body regions of the pillars. 



45. The memory address decoder of claim %4, wherein the number of address 
lines are disposed vertically above the floating gMes. 
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A memory device, 



a row decoder that 
function that selects one o 
row decoder on a number 

a number of sense 



comprising: 

an array of wordliAes and complementary bit line pairs; 
a number of memc ry cells that are each addressably coupled at intersections 
of a word line with a bit lipe of a complementary bit line pair; 

is coupled to the wordlines so as to implement a logic 
the wordlines responsive to an address provided to the 
}f first address lines; 

amplifiers, each coupled to a complementary pair of bit 



lines; 

a column decoderllRkt is coupled to the sense amplifiers so as to implement a 



logic function that seL sets :>n< 
an address provided to the co^ 



wherein the rc 
gate transistors that an 



W deco 
€lect 




of the complementary pairs of bit lines responsive to 
umn decoder on a number of second address lines; and 
^comprises an array of vertical non- volatile floating 
vely coupled to implement a logic function that selects 



a wordline based on a |ldre sses supplied on the number of first address lines, wherein 
each vertical non- volatile loating gate transistor includes; 

a pillar extending outwardly from a substrate, wherein the pillar 
incl ides a first source/drain region, a body region, and a 
seccnd source/drain region; 
a floating gite opposing the body region in the pillar and separated 

therefrom by a gate oxide; 
a control ga ;e opposing the floating gates, wherein the control gate is 
separated from the floating gate by a low tunnel barrier 
intej jate insulator. 
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47. The memory device of claim 46, wherein each of the first address lines are 
formed in a trench opposing the floating gates, and wherein each of the first address 
lines include vertically oriented) address lines having a vertical length of less than 50 
nanometers. 



48. The memory device of claim 46, wherein each of the first address lines 
include horizontally oriented ac dress lines formed above the floating gates. 



49. The memory device 
the second source/drain region 
decoder. 



50. The memory devic 



implement a logic flincti< 
responsive to addresses 
address lines, wherein es 




of fclaim 46, wherein each of the wordlines couples to 
of the non-volatile floating gate transistors in the row 



of claim 46, wherein the column decoder includes an 



array of vertical non- volatile floating gate transistors that are selectively coupled to 




one of the complementary pairs of bit lines 
to the column decoder on the number of second 
vettical non-volatile floating gate transistor includes: 



a pillar extendi ig outwardly from a substrate, wherein the pillar 

include > a first source/drain region, a body region, and a 

second source/drain region; 
a floating gate Dpposing the body region in the pillar and separated 

therefrom by a gate oxide; 
a control gate opposing the floating gates, wherein the control gate is 

separated from the floating gate by a low tunnel barrier 

integra ;e insulator. 
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51. The memory device of claim 50, wherein the complementary pairs of bit 



lines couple to the secoj 
gate transistors in the c 




urce/drain regions of the vertical non- volatile floating 
row decoder. 



©Mi electronic system, comprising: 
a)_ ; a„d 

a meinory device coupled to processor, wherein the memory device includes 
a programmable decoder comprising: 

a number of address lines; 
a nufhber of output lines; 

wherem the address lines, and the output lines form an array; 
a numbe^of logic cells formed at the intersections of output lines and 
address ljnt!§Vvherein each of the logic cells includes a 
vertidgl non-volatile memory cell including) ° 0 

\ first /ource/drain region and a second source/drain 
regior^separated by a channel region in a 
substrate; 

fe opposing the channel region and 
Separated therefrom by a gate oxide; 

Y 

. control gate opposing the floating gate; and 
wherein thebontrol gate is separated from the floating 
gate % a low tunnel barrier intergate insulator. 



53. The electronic system of claim 52, wheflgin the low tunnel barrier intergate 
insulator includes a metal oxide insulator selectec^from the group consisting of lead 
oxide (PbO) and aluminum oxide (A1 2 0 3 ). 
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54. \ The electronic system of claim 52, wherein the low tunnel barrier intergate 
insulator includes a transition metal oxide. 

55. The e>tk;tronic system of claim 54, wherein the transition metal oxide is 
selected from thevgroup consisting of Ta^, Ti0 2 , Zr0 2 , and Nb 2 0 5 . 



56. The electronic s\st 
polysilicon floating gate hi 
tunnel barrier intergate ins 



57. The electronic sys 
polysilicon control gate h 
tunnel barrier intergate ins 




52, wherein the floating gate includes a 
tal layer formed thereon in contact with the low 



herein the control gate includes a 
layer formed thereon in contact with the low 



58. The electronic system of claim 52, wl^erein at least one of the output lines 
includes a redundant wordline. 



59. \ An electronic system,/comprising: 
a processor; and 

a memory device coilpled to processor, wherein the memory device includes 
a programmable decoder comprising: 

a number of Jaddress lines; 
a number ofloutput lines; 

wherein thejaddress lines, and the output lines form an array; 

a number of logic cells formed at the intersections of output lines and 
address lines, wherein each of the logic cells includes a 
veipical non- volatile memory cell including: 
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a vertical pillar extending outwardly from a 

semiconductor substrate at intersections of the 
input lines and interconnect lines and at the 
intersections oijfthe interconnect lines and the 
output lines, wherein each pillar includes a 
first source/dr^in region, a body region, and a 
second source/drain region; 

a number of floating' gates opposing the body regions 

1 

in the number of pillars and separated 
therefrom \jy a gate oxide; 
a number of contrjl gates opposing the floating gates, 
wherein the number of control gates are 
separated/ from the number of floating gates by 
a low turpel barrier integrate insulator; 
a number of buried source lines formed of single crystalline 
semiconductor material and disposed below pe pillars in the array for 
interconnecting with the first source/drain regions of column adjacent pillars in the 
array. 

60. The electronic system of claim 59,/wherein the low tunnel barrier intergate 
insulator includes a metal oxide insulatorpelected from the group consisting of PbO, 
A1 2 0 3 , TaA, Ti0 2 , Zr0 2 , and Nb 2 0 5 . 

61 . The electronic system of claim 59, wherein each floating gate includes a 
polysilicon floating gate having a metajl layer formed thereon in contact with the low 
tunnel barrier intergate insulator. 



-56- 



SLWK 1303.029US1 
Micron 00-0485 



62. The electronic system of claim 61, wherein each control gate includes a 



polysilicon control gate having a 
tunnel barrier intergate insulator. 



netal layer formed thereon in contact with the low 



63. The electronic system of claim 59, wherein each floating gate is a vertical 
floating gate formed in a trench t elow a top surface of each pillar such that each 
trench houses a pair of floating gates opposing the body regions in adjacent pillars 
on opposing sides of the trench. 

64. The electronic system of claim 63, wherein the number of control gates are 
formed in the trench below the top surface of the pillar and between the pair of 
floating gates, wherein each pair of floating gates shares a single control gate, and 
wherein each floating gate includes a vertically oriented floating gate having a 
vertical length of less than 100 nanometers. 

65. The electronic system cT claim 63, wherein the number of control gates are 
formed in the trench below the top surface of the pillar and between the pair of 
floating gates such that each trench houses a pair of control gate lines each 
addressing the floating gates one on opposing sides of the trench respectively, and 
wherein the pair of control gale lines are separated by an insulator layer. 



66. The electronic system of claim 63, wherein the number of control gates are 



disposed vertically above the 
shares a single control gate 

67. The electronic systen 
disposed vertically above th< 
floating gates is addressed b r 



floating gates, and wherein each pair of floating gates 



of claim 63, wherein the number of control gates are 
floating gates, and wherein each one of the pair of 
an independent one of the number of control gates. 
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68. The electronic system of claim 59, wherein each floating gate is a 
horizontally oriented floatihg gate formed in a trench below a top surface of each 
pillar such that each trencn houses a floating gate opposing the body regions in 
adjacent pillars on opposimg sides of the trench, and wherein each horizontally 
oriented floating gate has/a vertical length of less than 100 nanometers opposing the 
body region of the pillars 

69. The electronic system of claim 68, wherein the number of control gates are 
disposed vertically above the floating gates. 



70.) A method of forming a logic £rray for a programmable decoder, the method 
comprising: 

forming a number of address! lines; 
forming a number of output lines; 

wherein forming the addres^ lines, and the output lines includes forming an 

array; 

forming a number of logic ^ells at the intersections of output lines and 
address lines, wh^inYorming each of the logic cells includes 
Zi Volatile memory cell including; 



forming a vertical ijon 
forming a 



st 



rce/drain region and a second source/drain 
separated by a channel region in a substrate; 
formirj \ a floating gate opposing the channel region and 

separated therefrom by a gate oxide; 
forming a control gate opposing the floating gate; and 
forming a/low tunnel barrier intergate insulator to separate the 
control gate from the floating gate. 
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71. The method of claim 70, (therein forming the low tunnel barrier intergate 
insulator includes forming a metal oxide insulator selected from the group 
consisting of lead oxide (PbO) and aluminum oxide (A1 2 0 3 ). 



72. The method of claim 70, 
insulator includes forming a 



73. The method of claim 72 
insulator includes forming th 
group consisting of Ta^, IFiO 



wherein forming the low tunnel barrier intergate 
transition metal oxide insulator. 



herein forming the transition metal oxide 
ansltion metal oxide insulator selected from the 
5 Zr3 2 ,and Nb 2 O s . 



low tunnel barrier interg 




74. The method of claiipjj^whprein forming the floating gate includes forming 
a polysilicon floating gate 



netal layer formed thereon in contact with the 



75. The method of claim 7f4, wherein forming the control gate includes a 
forming a polysilicon control gate having a metal layer formed thereon in contact 
with the low tunnel barrier inlergate insulator. 



76. The method of claim 
redundant wordline. 



70, wherein at least one of the output lines includes a 




A method for forming an in service programmable logic array, comprising: 
forming a plurality of address lines; 

forming a plurality of output lijles, wherein the plurality of output and 
address lines form an array; and 
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forming a number of logii cells at the intersections of the output and address 



lines, wherein forming a number 



non-volatile memory cells including: 



of logic cells includes forming a number of vertical 



forming a vertica 
substrate 
lines and 



region, a 



pillar extending outwardly from a semiconductor 
it intersections of the input lines and interconnect 
it the intersections of the interconnect lines and the 



output lin 2s, wherein each pillar includes a first source/drain 



>ody region, and a second source/drain region; 



forming a numbe r of floating gates opposing the body regions in the 

number c f pillars and separated therefrom by a gate oxide; 
forming a number of control gates opposing the floating gates; and 
forming a low ti nnel barrier intergate insulator to separate the control 
the floating gate 



gate fro 



T 



forming a number of buried source lines formed of single crystalline 
semiconductor material and disposed below the pillars in the array for 
interconnecting with the first spurce/drain regions of column adjacent pillars in the 
array. 



78. The method of claim 
insulator includes forming a 
consisting of PbO, A1 2 0 3 , 



7f7, wherein forming the low tunnel barrier intergate 
njetal oxide insulator selected from the group 
Ta^, Ti0 2 , Zr0 2 , and Nb 2 0 5 . 



79. The method of claim * 
forming a polysilicon floating 
with the low tunnel barrier in 



7, wherein forming each floating gate includes 
gate having a metal layer formed thereon in contact 
ergate insulator. 
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80. The method of claim 77, vv herein forming each control gate includes forming 
a polysilicon control gate having i . metal layer formed thereon in contact with the 
low tunnel barrier intergate insulator. 

8 1 . The method of claim 77, tvherein forming each floating gate includes 
forming a vertical floating gate fprmed in a trench below a top surface of each pillar 
such that each trench houses a pair of floating gates opposing the body regions in 
adjacent pillars on opposing sides of the trench. 

82. The method of claim 811, wherein forming the number of control gates 
includes forming the control gates in the trench below the top surface of the pillar 
and between the pair of floating gates, wherein each pair of floating gates shares a 
single control gate line, and wherein each floating gate includes a vertically oriented 
floating gate having a vertical length of less than 100 nanometers. 

83 . The method of claim fe 1 , wherein forming the number of control gates 
includes forming the control/gates in the trench below the top surface of the pillar 
and between the pair of floating gates such that each trench houses a pair of control 
gates each addressing the floating gates one on opposing sides of the trench 
respectively, and wherein tme pair of control gates are separated by an insulator 
layer. J 

84. The method of claip 8 1 , wherein forming the number of control gates 
includes forming the control gates disposed vertically above the floating gates, and 
wherein each pair of floating gates shares a single control gate. 
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85. The method of claim 81 , whferein forming the number of control gates 
includes forming the control gates disposed vertically above the floating gates, and 



< ting gates is addressed by an independent one of 



wherein each one of the pair of flo 
the number of control gates. 



86. The method of claim 77, w herein forming each floating gate includes 
forming a horizontally oriented floating gate formed in a trench below a top surface 
of each pillar such that each trenc l houses a floating gate opposing the body regions 
in adjacent pillars on opposing sic es of the trench, and wherein each horizontally 
oriented floating gate has a vertic il length of less than 100 nanometers opposing the 
body region of the pillars. 

87. The method of claim 86, therein forming the number of control gates 
includes forming the control gat* s disposed vertically above the floating gates. 




A method for operating an in-server programmable logic array, comprising: 
writing to one or more floating gates of a number of non- volatile memory 
cells in one or more arrays using channel mot electron injection, wherein the non- 
volatile memory cells in the one or more/arrays are formed at the intersections of a 
number of address lines and a number of output lines, wherein each non- volatile 
memory cell includes: 

a first source/drain n 
by a channe 



ond source/drain region separated 
n a substrate; 



a floating gate opp/}bii/g the channel region and separated therefrom 
by a gate < 

a control gate opposing the floating gate; and 
wherein the control gate is separated from the floating gate by a low 
tunnel barridr intergate insulator; 
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erasing charge from one cr more floating gates by tunneling electrons off of 
the floating gate and onto the control gate. 



89. The method of claim 87, 
gates by tunneling electrons off o 
further includes: 

providing a negative voltajge 
providing a large positive [voltage 



wherein erasing charge from one or more floating 
the floating gates and onto the control gates 



gate in one or more 



addressed 



to a substrate of an addressed cell; and 

to the control gate of the addressed cell. 



90. The method of claim 87, wherein the method further includes writing to one 
or more floating gates by tunnelir .^erectrons from the control gate to the floating 




92. The method of claim 88, 
tunneling electrons off of the flo 
tunneling electrons from the 
barrier intergate insulator. 



93. The method of claim 92, 
to the control gate through a low 
electrons from the floating gate 



n writing to one or more floating gates by 
ol gaile to the floating gate in one or more 



91. The method of claim 9' 
tunneling electrons from the a 
addressed cells further includ 

applying a positive voftade to a substrate of an addressed cell; and 
applying a large negative voltage to the control gate of the addressed cell. 



wherein erasing charge from the floating gate by 
ting gate and onto the control gate includes 
floaling gate to the control gate through a low tunnel 



vherein tunneling electrons from the floating gate 
tunnel barrier intergate insulator includes tunneling 
tt> the control gate through a low tunnel barrier 
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intergate insulator selected from the grcfup consisting of PbO, A1 2 0 3 , Ta^, Ti0 2 , 
Zr0 2 , and Nb 2 0 5 . 

94. The method of claim 92, wherein tunneling electrons from the floating gate 



to the control gate through a low tunnel 



barrier intergate insulator includes tunneling 



electrons from a metal layer formed oil the floating gate in contact with the low 



tunnel barrier intergate insulator to a 
in contact with the low tunnel barrier 



r letal layer formed on the control gate and also 
ntergate insulator. 




server programmable logic array, comprising: 
gates of a number of non- volatile memory 
1 hot electron injection, wherein the non- 



or n oro arrays are formed at the intersections of a 
ib4r of outputjines, wherein each non- volatile 



A method for operating an in- 
writing to one or more floating 
cells in one or more arrays usinaqtiaflni 
volatile memory cells in the one < 
number of address lines and a n^ 
memory cell includes: 

a number of pillkfs eitefiding outwardly from a substrate, wherein 

each pillar includes a first source/drain region, a body region, 
and a second (source/drain region; 
a number of floating gates opposing the body regions in the number 

of pillars anq separated therefrom by a gate oxide; 
a number of control (gates opposing the floating gates; 
a number of buried sourcelines disposed below the number of pillars 
and coupled! to the first source/drain regions along a first 
selected direction in the array of non-volatile memory cells; 
a number of address lines formed integrally with the number of 

control gates along a second selected direction in the array of 
non-volatile memory cells, wherein the number of control 
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gates lines are separated from the floating gates by a low 
tunnel bamer intergate insulator; and 
a number of output lines coupled to the second source/drain regions 
along a tl ird selected direction in the array of non-volatile 
memory (pells; and 



erasing charge from the 



one or more floating gates by tunneling electrons off 



of the one or more floating gates and onto the number of control gates. 

96. The method of claim 95, wherein erasing charge from the one or more 
floating gates by tunneling elec trons off of the floating gate and onto the number of 
control gate further includes: 

providing a negative vj 
memory cells; and 

providing a large pjbsitive 
non- volatile memory cells! 



|tage to a substrate of one or more non- volatile 
voltage to the control gate for the one or more 



97. The method of flflim S 6, 




vherein the method further includes erasing an 



entire row of non- volatile memory cells by providing a negative voltage to all of the 



substrates along an entire rovy 
positive voltage to all of the c 
memory cells. 



98. The method of claim 
entire block of non- volatile 
the substrates along multiple 
large positive voltage to all 
volatile memory cells. 



of non- volatile memory cells and providing a large 
ontrol gates along the entire row of non-volatile 



96, wherein the method further includes erasing an 
r lemory cells by providing a negative voltage to all of 

rows of non- volatile memory cells and providing a 
if the control gates along the multiple rows of non- 
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